INTRODUCTION
The National Benthic Surveillance Project is a multi-year environmental survey of the c o a s t a l waters of the United States.
Its primary objective i s t o q u a n t i f y t h e c u r r e n t status and f u t u r e t r e n d s i n t h e h e a l t h of f i s h and the concentrations of important chemical parameters indicative of p o l l ution. Along t h e s o u t h e a s t A t l a n t i c and Gulf of Mexico c o a s t s , t h e p r o j e c t is conducted a t 18 s i t e s ( F i g u r e 1).

Bottom dwelling fish (Atlantic croaker, Micropogonias undulatus and spot
, L e i o s t o m s xanthurus) and s u r f i c i a l bottom sediments are c o l l e c t e d a t each s i t e f o r h i s t o p a t h o l o g i c a l (Oxford Laboratory), organic contaminant (Charleston Laboratory), and elemental (Beaufort Laboratory) analyses. Liver, kidney and g i l l t i s s u e a r e s u b j e c t e d t o g r o s s and microscopic examination for lesions. Liver tissue i s analyzed for a s u i t e of chlorinated organic compounds, including the DDT family and PCB congeners, and the 15 e l ements Ag, A s , Cd, C r , Cu, Fe, Hg, N i , M n , Pb, Sb, Se, Sn, T 1 and Zn. Sediments are analyzed for the same a n a l y t e s a s l i v e r t i s s u e w i t h the a d d i t i o n of a s u i t e o f aromatic compounds, the elements Al and S i , t o t a l o r g a n i c c a r b o n , p a r t i c l e s i z e and coprostanol. Collections were made during August-October i n 1984 and 1985 and a r e p l a n n e d f o r t h e same p e r i o d i n 1986. The sampling period was s e l e c t e d t o o p t i m i z e t h e c o l l e c t i o n of maximum size, zero-year-class individuals that are sexually immature and have a high probability of h a v i n g r e s i d e d i n t h e g e n e r a l v i c i n i t y of t h e sampling s i t e during the juvenile stage. Only a p a r t i a l set o f samples from t h e f i r s t y e a r ' s c o l l e c t i o n ( c y c l e 1) were analyzed a t t h e time of t h i s w r i t i n g .
Data a r e a v a i l a b l e f o r histopathology; organic contaminants i n liver and b i l e ; and t r a c e and minor elements, t o t a l o r g a n i c carbon and p a r t i c l e s i z e i n s e d i m e n t s .
The purpose of this paper i s t o summarize and provide examples of a v a i l a b l e d a t a and t o p r o v i d e i n i t i a l c h a ra c t e r i z a t i o n and intercomparison of t h e sites. hyperplastic/reqenerative, and preneoplastic/neoplastic lesions; f l u i d hemodynamic imbalances; and structural development anomalies. Sometimes t h e p r e s e r v a t i o n o f t i s s u e s w a s inadequate, which made i t d i f f i c u l t t o detexmine whether a p a r t i c u l a r l e s i o n r e s u l t e d from a n e x t r i n s i c fact o r o r from a u t o l y s i s o r p o o r f i x a t i o n . I n i n t e r p r e t i n g t h e h i s t o l o g i c a l a p p e a r a n c e of t h e s e t i s s u e s , e f f o r t w a s made t o avoid false p o s i t i v e i d e n t i f i c a t i o n of l e s i o n s .
exist, the d a t a w i l l tend t o be conservative and underestimate incidence of lesions.
For example, the incidences of the f o u r types of inflammatory lesions observed, vasculitic, chol a n g i t i c , h e p a t i t i c and p a n c r e a t i t i c , are shown i n Figures 2-5 for croaker and spot. In general, the incidences of other lesion types were much lower and had a high rate of zero observations. Necrotic l e s i o n s i n l i v e r , i n f l a m m a t o r y l e s i o n s i n k i d n e y , and p r o l i f e r a t i v e n o n -n e o p l a s t i c l e s i o n s i n kidney showed appreciable incidences, even so the f r equency of low and zero observations w a s still hi*.
Lesions showing incidence
profiles that resemLLe those of organic contaminants i n t i s s u e and, based on p a r t i a l d a t a , t h o s e i n s e d i m e n t s are 1) necrot i z i n g granulomas of kidney, 2 ) MMC (melaninmacrophage c e n t e r ) p r o l i f e r a t i o n i n k i d n e y , a n d 3 ) c h o l a n g i o c e l l u l a r n e c r o s i s i n t h e l i v e r . These l e s i o n s a r e s i m i l a r t o t h o s e which appear t o have s i g n i f i c a n c e i n f l a t f i s h c o l l e c t e d from the northeast A t l a n t i c c o a s t o f t h e U n i t e d S t a t e s .
Because o f t h e small number o f t i s s u e samples examined from a n y o n e a r e a , f u r t h e r a n a l y s i s s h o u l d a w a i t comp l e t i o n o f a t l e a s t t h e second year's data.
Organic contaminants
The aromatic hydrocarbons and chlorinated COILpounds determined i n t i s s u e and sediment samples are as follows: f o r i l l u s t r a t i o n b e c a u s e t h e y are p r e s e n t a t almost every site and because restrict i o n s o n t h e u s e o f t h e first two compounds are comparatively recent.
For the southeast region as a whole, p e s t i c i d e r e s i d u e c o n c e n t r a t i o n s f o r mst of the i n d i v i d u a l compounds tended t o vary i n a s i m i l a r p a t t e r n w i t h i n sites as t h e t o t a l levels varied widely among sites. This pattern i s e v i d e n t i n t h e d a t a f o r alpha-chlordane, dieldrin and sum o f the DDT's. A l l l i v e r samples were found to contain alphachlordane, trans -nonachlor and dieldrin; mst contained lindane and p,p'-DDE and p,p'-DDD of t h e DDT family. No s i t e s were found t o b e c o m p l e t e l y free of p e r s i s t e n t p e s t i c i d e r e s i d u e s . P a r e n t DDT compounds (o,p' -and p,p' -DDT) were found i n samples from several sites indicating, perhaps, the u t i l i t y of l i v e r measurements t o d e t e c t l o n g term accumulation of this banned p e s t i c i d e which presumably has been transported environmentally i n t o U.S. waters from d i s t a n t s o u r c e s . This c o n t r a s t s w i t h the f i n d i n g of no p a r e n t DDT compounds i n o u r analyses of stomach contents, an indicator of current exposure.
Trace and Mifior Elements
Of the seventeen elements measured i n sediments, data for Cd, C u , C r , Pb, Ag and Hg are pres e n t e d f o r the purposes of preliminary assessmnt of chemical composition of the sediments, intercomparison of sites based on chemical composition, and assessment of evidence f o r p o l l u t a n t metal i n p u t s t o the sediments.
Based on an a n a l y s i s o f A l , S i and C r conc e n t r a t i o n s a n d s e d i m e n t p a r t i c l e s i z e d a t a , t h e collected sediments appear to be predominately d e t r i t a l i n o r i g i n r a t h e r t h a n b i o g e n i c o r authigenic. Their elemental compositions are expected t o b e p r i n c i p a l l y c o n t r o l l e d by texture and, theref o r e , comparison of sites based on elemental compositions of sediments should proceed with s e d i m e n t s o f s i m i l a r t e x t u r a l c h a r a c t e r .
In view .
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Inflammatory liver l e s i o n s i n A t l a n t i c croaker. Vasculitic and c h o l a n g i t i c types. 
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Figure 3. I n f l a n m n t o r y l i v e r l e s i o n s i n A t l a n t i c croaker. Pancreatitic and h e p a t i t i c t y p e s . 
spot. P a n c r e a t i t i c and h e p a t i t i c t y p e s . o f this, the concentrations of minor elements are b e s t compared on a d q weight basis normalized t o t h e f i n e -g r a i n e d f r a c t i o n ( s i l t -c l a y )
of the sediment (Figures 8-9 ).
Another approach t o the intercomparison of sites on t h e b a s i s of sediment characteristics i s with minor element t o aluminum ratios. Aluminum concentrations normalized to the fine-grained fract i o n i n d i c a t e t h a t t h e f i n e s e d i m e n t s a t the sites are v e r y s i m i l a r t o c r u s t a l m a t e r i a l .
Aluminum concentration also h a s a p o s i t i v e r e l a t i o n s h i p w i t h t h e f i n e -g r a i n e d f r a c t i o n i n t h e s e d i m e n t .
Thus, the r a t i o of minor elements t o aluminum i n the f i n e -g r a i n e d s e d i m e n t f r a c t i o n s h o u l d b e u s e f u l t o determine, t o a f i r s t approximation, the relative enrichment o r d e p l e t i o n of t h e minor elements i n the sediment (Table  1) .
Since we do not kave reference sediments a t each s i t e t h a t r e p r e s e n t s e d i m e n t c o m p o s i t i o n p r i m t o t h e a d v e n t o f s i g n i f i c a n t activities by man, t h e c o m p a r a t i v e b a s i s f o r a s s e s s i n g p o l l u t a n t c o n t r i b ut i o n s t o the sediments m u s t be the average compos i t i o n o f crustal rocks and ancient sediments of the same t e x t u r a l type ( s h a l e ) . Average E t a 1 conc e n t r a t i o n s a n d metal t o aluminum r a t i o s f o r crustal rocks and shale are included i n Figures 8-9 and T a b l e 1, respectively (Krauskopf, 1967) .
Based on these comparisons, several tentative conclusions can be drawn about the m e t a l content of sediments a t the 1 5 s i t e s .
Observed copper concentrations are comparitivel y uniform and, although lower than comparator rocks, are c h a r a c t e r i s t i c o f background l e v e l s i n r e c e n t coastal sediments. Mercury values are also generally uniform amng the sites and intermediate between crustal material and shale concentrations. Cadmium concentrations are more v a r i a b l e t h a n o t h e r metals and i n d i c a t e e n r i c h m e n t i n the sediments a t several of the sites. Chromium concentrations g e n e r a l l y reflect a v e r a g e v a l u e s f o r c r u s t a l mat e r i a l and shale. Silver and lead data indicate enrichment by varying m u n t s a t almst a l l the sites. The metal to aluminum r a t i o s s u p p o r t t h e s e conclusions.
T a b l e 1. Minor Element to Aluminum R a t i o s i n Rock and Sediment Materials. --Shelf , d e t r i t a l s a n d s and s i l t s ( 5 ) 1984 Benthic 2.14 1.22 2.66 4.33 11.7 21.6 S u r v e i l l a n c e sediments (6) (1) Krauskopf, 1967;  ( 2 ) Hirst, 1962 c i t e d i n ( 7 ) , mean of 1 2 sediments; (3) Hirst, 1962 c i t e d i n (71, mean of 6 sediments; (4) Wore, 1963 cited i n ( 7 ) , mean of 125 sediments; (5) White, 1970 c i t e d i n ( 7 ) , mean of 45 sediments; (6) This work, median of 45 sediment samples; (7) Calvert, 1976. In-depth analysis of the first y e a r ' s h i s t opathology, organic compound and elemental data can p r o c e e d s h o r t l y a s the analyses are completed.
The obvious f i r s t s t e p i s t h e c o r r e l a t i o n o f t h e i n c idences o f l e s i o n s w i t h chemical indicators of p o l l u t a n t i n p u t s . I n a d d i t i o n t o b i o l o g i c a l and chemical data,
o t h e r factors may be important when considering b i o l o g i c a l effects. Levels of contamination may not have a one-to-one r e l a t i o n s h i p t o t h e i n c i d e n c e of lesions observed. Several of the elements and compounds being measured may have biological e f f e c t s a t t h r e s h o l d s w e l l below t h e levels measured i n t h e m r e p o l l u t e d
sites. This could be r e f l e c t e d i n a r a t h e r e v e n d i s t r i b u t i o n of some t y p e s o f l e s i o n s m n g s i t e s with widely variable chemical characteristics. Another factor i s adapt a t i o n and s e l e c t i o n t h a t may, i n some cases, res u l t i n f i s h which r e s i d e i n c o n t a m i n a t e d a r e a s having a lower frequency of some t y p e s o f l e s i o n s than occurs i n f i s h which inhabit less contaminat e d a r e a s o r which s p e n d o n l y p a r t of t h e i r time i n mre contaminated areas.
I n i n t e r p r e t i n g t h e p a t h o l o g i c a l o b s e r v a t i o n s , a f e w g e n e r a l p o i n t s may be useful. Inflammatory l e s i o n s are n o t n e c e s s a r i l y r e s t r i c t e d t o degraded environments.
They are o f t e n r e l a t e d t o the presence of p a r a s i t i c organisms. These m y i n t u r n b e more p r e v a l e n t i n u n a d u l t e r a t e d e n v i r o m n t s which contain the d i v e r s i t y of species necessary t o c a r r y o u t t h e i r complex l i f e cycles.
On the o t h e r hand, inflammation may be caused by infectious microorganisms which may b e enhanced by the congregation of abnormal numbers of f i s h such as might occur a t a sewage o u t f a l l . I n f e c t i o n may also be enhanced by the e f f e c t o f some contaminants on the immune 
Mercury
Ill Silver I Cadmium SITE 1 Figure 9 . Mercury, s i l v e r and cadmium i n s u r f i c i a l sediments. Concentrations a t each s i t e r e p r e s e n t median v a l u e s f o r t h r e e s t a t i o n s . systems of fish. Degenerative lesions should cause one t o be suspicious of the presence of a toxin. Necrotic and regenerative lesions m i g h t be r e l a t e d t o s e v e r a l causes, i n c l u d i n g a l l o f t h e above. These b r i e f remarks should emphasize the need f o r c a u t i o n i n i n t e r p r e t i n g p a t h o l o g i c a l d a t a .
The c o n c e n t r a t i o n s o f p e s t i c i d e r e s i d u e s i n croaker and spot l i v e r s vary considerably m n g s i t e s .
The data for alpha-chlordane, dieldrin and sum of DDT compounds show g r e a t e r t h a n a f a c t o r of 10 d i f f e r e n c e between extreme values. These t o t a l l i v e r t i s s u e c o n c e n t r a t i o n s , e v e n i n t h e most highly contaminated locations in the s o u t h e a s t , a r e w e l l below recommended whole-body r e s i d u e l e v e l s f o r t h e p r o t e c t i o n o f a q u a t i c l i f e (NAS/NAE, 1972). P r e l i m i n a r y d a t a f o r c h l o r i n a t e d compounds i n sediments are showing the same r e l a t i v e c o n c e n t r a t i o n p a t t e r n s among t h e sites a s was observed i n l i v e r t i s s u e .
The elemental concentration data for sediments i n d i c a t e s t h a t , a l t h o u g h variable degrees of m e t a l enrichment are i n d i c a t e d f o r l e a d , s i l v e r , cadmium and possibly for mercury, none of the sediments are h e a v i l y p o l l u t e d compared t o v a l u e s r e p o r t e d i n T a b l e 1 and elsewhere i n the literature (e.g. Forstner and Wittmann, 1981). T h a t t h i s s h o u l d b e the case follows from several considerations. In g e n e r a l , t h e p o l l u t a n t l o a d s e n t e r i n g waters of t h e s o u t h e a s t r e g i o n h i s t o r i c a l l y have been less than some o t h e r r e g i o n s of t h e U.S.
Many o f t h e sites were chosen as c o n t r o l s f o r more populated and, t h e r e f o r e , p o t e n t i a l l y more impacted sites. A t a l l sites, s e d i m e n t s t a t i o n s were s e l e c t e d t o r e p r e s e n t average conditions in the water body and areas know. o r s u s p e c t e d t o have highly polluted sediments were avoided.
